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INTRODUCTION
Over the past decade, several developing countries have begun to focus on issuing Sukuk, as a crucial alternative to conventional bonds to raise funds in the financial market. This increased demand is manifested by the tendency of several Muslim and non-Muslim countries to adopt their regulatory system for issuing Sukuk in their markets. Among these countries are Morocco, Nigeria, South Africa, France, and Kazakhstan, Brunei (Zulkhibri, 2015) .
The degree of succession and the increased severity of financial crises in recent years have caused excessive volatility, making volatility modeling and forecasting an indispensable element in the financial markets, simply because the concept of volatility has become paramount for many economic and financial applications. For example, portfolio management, risk management and asset valuation.
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conditional volatility of financial instruments, including the best known and most frequently used models for this volatility. are the autoregressive conditional heteroscedastic models ARCH and GARCH. The main objective of building these models is to make a good forecast of future volatility which will therefore be useful for achieving a more efficient portfolio allocation and risk management (Ahmed, 2011) .
However, some authors show in their research that Sharia-compliant investments (Islamic law) are more financially stable and more profitable, the unique characteristics of the return-risk of Islamic investments have their origins in the respected filtering, which excludes non-compliant enterprises. Sharia norms (Hakim and Rashidian, 2002) . It is with this in mind that we have set the objective of comparing the volatility of the Sukuk index with their conventional counterparts. First, we start by comparing the econometric characteristics of each Sukuk index of different maturities with their counterpart. Conventional, using historical volatility measured by the monthly standard deviation, and the conditional volatility estimated by the GARCH and EGARCH models.
We selected a sample of the Sukuk index and conventional bonds of different maturities in the DOW JONES ISLAMIC index family, in daily frequency, over the period from 01/01/2014 to 25/04/2017. This article will be organized as follows: after a short presentation of our sample and the definition of volatility (section 1), section 2 will cover a brief review of empirical literature. As for Section 3, it will be devoted to the research methodology followed, while Section 4 will deal with the description of the data and the preliminary results. In the end Section 5 will summarize the main results and discussions.
CONCEPT OF VOLATILITY
Volatility is an essential tool in the management of financial assets, it combines a set of functions, since it makes it possible to measure uncertainty about the future and refers to the notion of risk, uncertainty about the future price of a financial asset, and finally, it represents a vital indicator on which any investment decision is based.
The importance of this notion has led people to anticipate its variations and changes, since exact anticipation means making the right decision on asset allocation and portfolio management. The techniques for predicting this value based on the assumption of homocedasticity (the variance is constant), they are not fair, because financial assets whose volatility is constant are rare, that's why, Engle (1982) proposed the ARCH model, which was generalized (GARCH) by Bollerslev (1986) .
ARCH / GARCH models consider stock prices as a basis for calculating future volatility. The hypothesis of this method is to benefit from past recorded prices to predict the future.
We then used the ARCH / GARCH models in order to modulate the historical volatilities of the Dow Jones index, in order to compare them with realized volatilities.
In recent years, transactions have increased dramatically in the financial market for Islamic products. It is interesting to model and compare the volatilities of Islamic financial assets with their conventional counterparts, to know if they are really more resistant to crises than conventional assets.
Volatility has several characteristics that make speculation attractive:
• It increases when the risk increases.
• It returns to medium (high volatilities will likely decrease and low volatilities will likely increase).
Then, volatility is often negatively correlated with the price of the asset where the level of the index.
LITERATURE REVIEW
As far as academic research is concerned, Islamic index do not consider themselves as a research subject, as they have a recent history and are also related to certain methodological problems due to differences due to size and 228 © 2018 AESS Publications. All Rights Reserved.
sector weighting (Fowler and Hope, 2007) . Indeed, the number of academic works on volatility and the causal link between Islamic clues or between Islamic and conventional clues remains limited. Thus, Rahim et al. (2009) examines the transmission of volatility as well as the correlation between the Kuala Lumpur Syariah index and the Islamic index of Jakarta. The duration of their study runs from July 4 to December 29, 2006 . In practice, the authors generally use the GJR-GARCH model, which captures the correlation between profitability and future volatility. The authors show that there is a transmission of the volatility of the Islamic stock market, from Malaysia to the Indonesian Islamic stock market, but, conversely, they find no significant transmission of the Indonesian market to the Malaysian market, which translates an asymmetrical transmission. In reality, it seems that a unidirectional flow of information between the two markets is observed. Finally, they find a weak correlation between the two markets. Moreover, the causal examination between the Islamic stock market and their conventional counterparts, a particular interest is given to the examination of volatility.
However, other studies look at the Sukuk market as that of Cakir and Raei (2007) they studied the differences between Sukuk and Eurobonds, and they modeled the impact of bonds issued according to Islamic norms (Sukuk), on the cost and the nature of the investment portfolio risks. Using the Value-t-Risk (VAR), the delta-normal and Monte-Carlo simulation methods, they found that according to different price behaviors, Sukuk are totally different instruments compared to conventional bonds. In the same context (Fathurahman and Fitriati, 2013) compare Sukuk returns and conventional bonds through the comparison of risk, return and correlation variables. They conclude that the average yield of Sukuk is greater than the average yield of conventional bonds. In terms of risk, the Sukuk standard deviation is relatively larger than the standard deviation of conventional bonds. In the risk management section (Shafi and Ariffin, 2013) find strategies to reduce the risk of Sukuk, through their proposal for a model of Sukuk with integrated option and a mathematical model for the valuation of returns before conversion. They proposed the use of Sukuk with built-in options to mitigate Sukuk risk. The built-in options are a way to mitigate the risk, so the study proposes to use real assets like real estate assets. While, the study by Nafis et al. (2013) examines the impact of Sukuk and the announcement of conventional bonds and wealth of shareholders. Using 79 Sukuk and 87 conventional bonds over the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] in the financial markets of six developed Islamic countries. The study shows that in a short-term perspective, the effect of the Sukuk announcement on the negative enterprise value, while the effect of the announcement of the conventional bond is positive for all periods except the post-crisis period. Therefore, apart from the religious motivation on the Sukuk show, the negative effect could prevent companies from raising funds for the Sukuk.
In another article, conduct comparative studies between Islamic index and their conventional counterparts, but in the stock market such as that of Kassab (2013) he empirically explores the persistence of the volatility of the Islamic stock market index (DJIM) and the 'conventional stock index (S & P 500 index) over a period from December 29, 2006 to March 07, 2011 . Using the GARCH model, he finds that the persistence of the volatility of the two types of index is very significant. They also show that the Islamic index S & P500-shariah is actually less volatile than its conventional S & P500 consortium, and that it has a low risk during the crisis period (Yusof and Majid, 2007) examine whether conditional volatility in Malaysia's conventional and Islamic stock markets is sensitive to US interest rate volatility. Considering the period from January 1992 to December 2000, using the GARCH-M models (a model where the conditional variance is an explanatory variable of the conditional mean), GARCH (1,1) and the VAR model, their results indicate that interest rate volatility affects stock market volatility conventional but not the Islamic stock market, which implies that the stabilization of the interest rate would not affect the volatility of the stock market Islamic.
In terms of portfolio diversification advantage combining Islamic assets and conventional, Akhtar et al. (2011) conducted a comparative study on volatility between different combinations of Islamic and conventional banking assets. They show that the introduction of an Islamic banking asset into a portfolio, by controlling the specific characteristics of each asset in each country, can reduce the volatility intensity by 7.17 points. More recently, Chau et al. (2013) Ajmi et al. (2013) highlight a linear causal relationship and non-linear between these two markets, they found that there is a strong c relationship between the Islamic stock market and other stock markets (Kim and Kang, 2012) analyze the mechanism of the transmission of volatility between Islamic stock market and the bond market in Malaysia. By adopting a modeling of the type VAR-bivariate-GARCH and VECM-bivariate GARCH, the results show that there is a transmission of unidirectional volatility from the Islamic stock market to the bond market during the crisis period, which implies that the stock market Islamic has a strong influence on the Sukuk market. The analyzes also indicate that there is no transmission of volatility from the bond market to the Islamic stock market. Chiadmi and Ghaiti (2012) 
DATA AND METHODOLOGY

The data
The objective of this study is to analyze the dynamics of volatility between Sukuk and conventional bonds, as well as to examine the causal link between the two types of assets. In this context, we have created a sample of ten Sukuk stock index in the DOW JONES index family, for ease of comparison we have chosen five Sukuk index of different maturities and their conventional counterpart (Table 1 ). In the BLOOMBERG database we have selected the daily closing price data covering the study period 02/01/2014 -25/04/2017. The choice of our sample is motivated by the availability of statistical data and the difficulty accessing databases that provide a wide range of index types. After collecting the historical data of the index of our sample we calculated the logarithmic daily yields, in order to mitigate the heteroscedasticity and to keep the additivity of the financial series. The daily yields t R are calculated by the following formula:
With Pt is the closing index price at the date t.
In order to compare the series of the returns of the Sukuk index and their conventional counterpart, we called the Student test (t-test) which made it possible to test the following hypotheses: H0: the averages of the returns of the two index are equal, against the alternative hypothesis H1: the averages of the returns of the two index are deferential.
Granger Causality Test
In econometrics, the concept of causality introduced by Granger (1969) is based on the search for links of dependencies between two financial series. Indeed, a variable Y "causes according to Granger" and a variable X if the parameters of the past values of the variable Y are significantly different from zero. In a more general way, we can write the following equation representing the starting point of the test:
Where  t is the random error at time t.
Y said the Granger X sense, if the parameters j  of the past values of X are significantly different from zero.
In our study we used Granger causality tests to detect causal links between Sukuk index returns and their conventional counterparts. We have tried to apply these Granger tests to model the bidirectional and unidirectional causal links between the Sukuk index and their conventional counterparts.
Volatility Measures
Volatility is an indispensable statistical tool in the financial market which makes it possible to measure the risk of the variability of the yields of the index returns. Indeed volatility is a measure to study the dispersion of returns of financial assets around their average return. In our study we used two types of volatilities, namely: historical volatility also called unconditional volatility and conditional volatility based on GARCH models.
Unconditional Volatility
As a first step we have calculated the historical (unconditional) volatility using the unbiased standard deviation of the rate of return changes, it is estimated ex-post on the basis of past returns. The estimated standard deviation of daily returns can be used as a tool to measure volatility, as it measures the dispersion of returns on the mean by the following formula.
If the standard deviation is large, means that there is a high probability of capturing a high yield in the positive or negative direction, it is worth saying that the volatility of the returns is high.
Conditional Volatility
The GARCH Model
This part will be devoted to modeling the conditional volatility of the returns of the index of our sample, using the models of the GARCH family, which were introduced by Bollerslev (1986) . Indeed, these models allowed us to make an autoregressive representation of the conditional variance of the series of returns of our index. In this context, the conditional variance of each series of returns is estimated by the square of the p past error terms and the delayed conditional variances. Thus, the conditional variance is calculated by the following formula:
With βj represents the autoregressive coefficient which gives an explanation of the impact of past volatilities on current volatility, ie. the impact of shocks on performance.
Asymmetry is a central property for the study of financial series, but ARCH and GARCH type models do not take this hypothesis into account, which leads us to use the EGARCH model.
The EGARCH Model
The models of GARCH are characterized by the estimate of the residues squared, which hides the impact of the bearish or bullish movements, the models of EGARCH introduced by Nelson (1991) aim at making up for this insufficiency, they make it possible to model the influence of the bearish and bullish movements on the behavior of financial series. This model may be represented as follows:
(6 ) which represent the standardized error, based on the remark empirically that the volatility of financial assets tends to increase after peaks of negative returns, in contrast to peaks of positive returns. This finding has been taken into account in the EGARCH model by taking into consideration the signs of past residues in the calculation of the conditional variance. On the other hand, the GARCH model, the EGARCH model, assumes no assumptions about the parameters to ensure the positivity of the conditional variance. The presence of negative and positive values in the equation allowed different impacts on volatility. Having a negative coefficient means a negative yield shock that generates higher volatility than a positive shock. Indeed, the main difference between the GARCH model and EGARCH lies in the fact that the latter takes into account that bad news has different impacts compared to good news on volatility.
RESULTS AND DISCUSSIONS
Descriptive Statistics
Analyzing the returns distributions of the index is a crucial step to get an idea of the behavior of the series of daily returns of the index of our sample. We find that the averages of the returns of the index in our sample are all positive as well as the average yields of the Sukuk index are higher than their conventional counterparts if the maturity is less than 5 years and vice versa if the maturity exceeds 5 years. Looking at the standard deviation we can easily notice that if the maturity is less than 5 years, the standard deviation of the Sukuk yield series is greater than the standard deviation of their conventional counterpart, and the opposite if the maturity is greater than 5 years.
The SKEWNESS coefficients of the index are all negative, except that of the DJSUK5T index which is positive, which means that the distributions of the series of the returns of the index are asymmetrical, the downward movements are stronger than the upward movements. Examining the KURTOSIS coefficients, we find that the distributions of the series of the returns of all the index have long distribution tails, since the coefficient is much greater than 3, which means that the tails are thicker on the ends than those of the normal law, this result allows us to assume the presence of a non-linear (dynamic) distribution, because in general, volatility depends on the past.
The Jarque-Bera test in Table 2 rejects the normality assumption of the distributions of all series of index returns in our sample. These statistical properties confirm the classic features of financial series, including negative asymmetry and thick distribution tails.
In the graphs that follow (Figure 1 ) we represent the series of returns of the stock index of Sukuk of different maturities and their conventional counterparts. The visual examination of the graphs shows that the returns of the Sukuk index are all less volatile than those of conventional bonds. We can also notice that generally the returns of the Sukuk index and the conventional bond index, they do not have the same downtrend that it is or bullish. This allows us to assume the lack of causality between each index and its counterpart.
© 2018 AESS Publications. All Rights Reserved.
Figure-1. Evolution of the returns of the index of the Sukuk of different maturity and their conventional counterparts
Source: EViews 7
Generally we notice the presence of periods of high volatility in the market (the volatility group), this behavior can not be taken into account using ARMA models, we also note that the series of returns has trajectories compatible with second-order stationarity.
Student's Test
We perform the Student test to see whether the calculated differences between the Sukuk index and their cohorts are statistically significant. Indeed, the application of this test requires the normality of the distribution, against the absence of the latter can skew the results. In our sample, we calculated daily data for these index over three years, which allows us to construct financial series of 830 observations. Since the size of our sample is greater than 30, we can assume that the distributions of our series are all following a normal distribution. The results presented in Table 3 show that generally the differences in the returns of the index studied are not statistically significant, with the exception of the returns of maturity index less than 3 years, which gave a significant Student test. This means that the series of DJSUK3T and SPUSHY3T yields are significantly different on average (Sig = 0.003). In conclusion, the test of Student of equality of the averages, allows to conclude that there is no difference between the index of Sukuk and their consorts conventional except for the index of maturity of less than 3 years.
Causality in the Sense of Granger
To detect the possible links between the Sukuk index and their conventional counterparts, we calculate the Granger causality test. It makes it possible to compare and visualize the returns of each Sukuk index and its conventional counterpart. However, they provide very relevant information regarding the meaning of the transmission of information. Analyzing Table 4 , we note the presence of unidirectional relations between the returns of Sukuk index of all maturities and their conventional consorts. Indeed, these causal relations are all in the same direction, according to which the returns of the index of the conventional bonds cause significantly in the sense of Granger the returns of the index of the Sukuk. In other words, the returns of conventional bond index can contribute to the prediction of that of the Sukuk index.
Unconditional Volatility
In order to model the dynamics of the volatility of the Sukuk index and their conventional counterparts, we have calculated the historical historical volatility of each index. Indeed, we calculate the monthly standard deviation of each performance index. The graphs in Figure 2 describe the dynamics of monthly unconditional volatility (the standard deviation) of the returns of the Sukuk index of different maturities and their conventional counterparts. From the graphs in Figure 2 , we note that the Sukuk index are all less volatile than the conventional bond index, we can also note that the historical volatilities of each index and their counterparts behave in the same way.
Indeed, the peaks of volatility occur on the same dates, but with different magnitudes, these corresponding to the financial shocks.
Conditional Volatility
GARCH Models
After studying the econometric characteristics of each series of index returns. We will perform heteroscedasticity tests to detect the importance of applying ARCH and GARCH models. The Ljung and Box (1978) test that we performed on all the index in our sample allowed us to notice that the correlations are all significant, since the gains associated with the LJUNG-BOX statistics are all less than 5%. We therefore conclude the rejection of the hypothesis of homoscedasticity of series of returns of all index. Indeed, there is an ARCH effect for all indexes the returns of our sample.
These results led us to model conditional volatility by performing the famous GARCH model (1.1). The minimization of the AKAIKE criteria has proposed us to use the Gaussian distribution with respect to the Student distribution and the GED distribution. After the first reading of Table 6 , we find that all the coefficients of the GARCH model (1,1) are positive and are all significant at the 1% threshold for all index in our sample. This finding allows us to conclude that the GARCH model (1,1) has successfully modeled the behavior of index returns in our sample. We can note as easily as the coefficients α of the equation of the model GARCH (1,1) are all lower than the values of the coefficients β. This is a sign that the market is causing significant corrections in future conditional volatility and also that the conditional variance is certainly impacted by past variance, implying that past information shocks have a significant impact on current returns. . The first parameter c means the threshold of the minimum conditional variance, we notice that it is almost negligible (close to 0) for all the index of our sample. The second parameter α is a coefficient that captures the impact of shocks on volatility, it is calculated by summing the residuals to the squares, in Table 6 , we note that the coefficient of the Sukuk index is much lower than that of the bonds conventional.
The third parameter β aims to measure the persistence of the volatility, it is obtained by the sum of the delayed variances. Indeed, it gives an idea of the contribution of past volatilities in current volatility. We can easily notice in Table 6 that if the maturity is less than 5 years the coefficient β of the Sukuk index is slightly lower compared to its conventional counterpart, and the opposite if the maturity is greater than 5 years. This means that the persistence of the volatility of the Sukuk index is more persistent compared to its conventional counterpart if the maturity exceeds strictly 5 years and vice versa if the maturity is less than 5 years.
The sum of the parameters α + β for all the index of the yields are lower than 1 for all Sukuk index, which implies the stationarity of the conditional volatility of these index. For conventional bond index, this sum is greater than 1 for all maturities except for maturity between 1 year and 3 years. Indeed, the calculation of the coefficients (α + β) gives important information on the extent of the persistence of the conditional volatility.
In this section we applied the GARCH model (1,1) for all series of index returns of our sample, we graphically represented the conditional volatility of our series in graph 3.
Figures-3. Evolution of conditional volatility estimated by GARCH models (1,1)
Given the above figures, which represent the dynamics of the volatility of index returns, we generally observe that volatility peaks occur on the same dates, however, with widely differing degrees, indicating that the degree of impact is Financial shocks on the Sukuk index are totally different to this one on conventional bonds. It is also clear from the graphs that all Sukuk index are significantly and significantly less volatile than their conventional counterparts, which allows us to conclude that the Sukuk index are more stable than their counterparts.
EGARCH Models
In order to deepen our modeling, we have integrated the phenomenon of asymmetry for the behavior of volatility. The EGARCH models introduced by Nelson (1991) are used to analyze the asymmetry of conditional volatility. Table 7 presents the results of different model estimates EGARCH (1,1). From Table 7 , we note that all coefficients of the EGARCH (1,1) model are significant, which implies the presence of the asymmetry effect for all index in our sample. This remark implies that the impact of negative returns on volatility is greater than the impact of positive returns. By examining the α parameters that measure the impact of financial shocks on returns, we find that the degree of impact of financial shocks is lower for Sukuk index than for their conventional counterparts. Regarding the γ coefficients, we notice that they are all negative and significant at 1%, it is a sign of the presence of the effect of the lever, which implies that the index of our sample are more sensitive to the bad news (Bad news) and good news. This remark allows us to conclude that negative financial shocks have a stronger impact on volatility than positive shocks for all index in our sample. The β coefficients are used to calculate the magnitude of the impact of past volatility on current volatility, ie the presence of volatility groups (volatility cluster), because all the β coefficients are positive and significant for all the index.
Sukuk and their consorts. Note also that we are in the presence of stationary series, as all the coefficients β are less 
CONCLUSION
Throughout this article, we have tried to compare the dynamics of the volatility of Sukuk index of different maturities and their conventional counterparts by performing several tests, namely the Student test, the Granger causality test, the test. of Jarque Berra and the test of Ljung-Box e ARCH. Thus we modeled the behavior of volatility using the unconditional volatility measured by the standard deviation and the conditional volatility estimated by the models GARCH (1,1) and EGARCH (1,1).
The results of Student's tests show that there is no significant difference between the average returns of the two index, except for maturity index of less than 3 years. For the Granger causality test, we note that there is a unidirectional causal relationship in each index pair. Indeed the returns of conventional bonds of different maturities cause in the sense of Granger their consort of Sukuk. In calculating the unconditional volatility estimated by the monthly standard deviation we find that the Sukuk index have the same behavior as their conventional counterparts but with widely different magnitudes. Indeed, Sukuk index are much less volatile than index of conventional bonds of the same maturity.
The modeling of the volatility of the returns index by the GARCH and EGARCH models shows that the Sukuk index are significantly and largely less volatile than their conventional counterparts for all maturities, as well as the volatility of the Sukuk index is more persistent compared to their conventional counterparts if the maturity exceeds strictly 5 years and vice versa when the maturity is less than 5 years.
Finally, we conclude that Sukuk are generally less risky than conventional bonds because of the fact that in a conventional bond the relationship between the subscriber and the issuer is identical to that of a debtor and a creditor. Sukuk is generally a part of property in real and tangible assets, which minimizes the degree of taxation at various risks.
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